INTRODUCTION
Major vascular injuries present a complex challenge to trauma surgeons and interventional radiologists. Trauma to the portal vein (PV) and the superior mesenteric vein (SMV) is uncommon, and few surgeons have significant experience in treating these injuries (1) . A great majority of these patients have an associated vascular injury and the overall mortality rate is high.
Due to the technical difficulty in isolating injured vessels, associated abdominal injuries and massive bleeding are the most common causes of death (2) . We present a case of blunt abdominal trauma in a patient who sustained an atypical pancreaticoduodenal vein (PDV) injury with hemodynamic instability and was successfully treated with percutaneous transhepatic embolization of the PDV.
CASE REPORT
A 33-year-old male who sustained injury in a motorcycle accident was transferred to our trauma center in a tertiary care hospital due to unstable vital signs and right upper quadrant abdominal pain. His systolic blood pressure was 70 mm Hg on initial physical examination and tachycardia exceeded 120 bpm.
Laboratory findings revealed a hemoglobin level of 11.2 g/dL,
In blunt abdominal trauma, the prevalence of superior mesenteric vein injury or portal vein injury is low and surgical treatment is often difficult. We report a case of percutaneous transhepatic embolization in a patient who experienced isolated rupture of the pancreaticoduodenal vein (PDV). The patient sustained abdominal trauma in a motorcycle accident. A pseudoaneurysm was suspected in the anterior pancreatic head based on the portal venous phase of computed tomography. However, the lesion was not observed on celiac arteriography and superior mesenteric arteriography. PDV rupture was detected by additional percutaneous transhepatic superior mesenteric venography, and embolization was performed by trapping the PDV. This procedure is a safe, minimally invasive method that can be performed in patients with injuries of the portal venous system accompanying abdominal trauma; this procedure effectively reduces the need for invasive surgery. of the abdomen and pelvis also revealed a hemoperitoneum (Fig. 1A, B) , and portal venous phase images showed a pseudoaneurysm in the anterior pancreatic head, but arterial phase images showed only increased strands within fatty tissue (Fig. 1C ).
Index terms
There were no other abnormalities in the abdominal solid organs or a hollow viscus on CT.
We immediately performed angiography. Celiac angiography and superior mesenteric angiography did not reveal an arterial bleeding focus with contrast extravasation or pseudoaneurysm formation, and no definite lesion was seen on indirect portal venography. Therefore, we decided to perform direct portal venog- On selective venography, a ruptured venous pseudoaneurysm of the PDV was identified (Fig. 1D ). Then, a 2.2 Fr Progreat microcatheter (Terumo, Tokyo, Japan) was used to engage the PDV with diameters ranging from 3 to 4 mm were delivered through the microcatheter to embolize the pseudoaneurysm, using the sandwich technique (proximal and distal embolization) to avoid distal reconstitution of the injured vein. Reflux venography was repeated to confirm that the distal flow was blocked.
Postembolization venography showed complete exclusion of the pseudoaneurysm and successful filling of the SMV (Fig. 1E ).
The transhepatic tract was embolized using an N-butyl cyano- Venous bleeding is considered relatively insignificant compared to arterial bleeding and it often stops spontaneously because of low pressure. However, large vein injuries due to trauma can cause massive bleeding and SMV injuries are highly lethal (3) . In this case, the injured vessel was located in the retroperitoneal space, but it resulted in a hemoperitoneum. It is possible that both the vessels and the peritoneum of the mesenteric root were damaged simultaneously. Therefore, active and rapid intervention is thought to have prevented death and reduced morbidity.
Percutaneous transhepatic catheterization of the PV has been used to safely and accurately evaluate the portal venous system since its introduction in the 1970s (6) . The technique is also used in various interventions related to portal hypertension and liver transplantation (7, 8). Additionally, the potential bleeding complications of access tracts can be safely managed through NBCA embolization (9).
An isolated injury to the PDV is extremely rare, and this is the 
